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Abstract

Metacognition, the ability to effectively manage one's learning, plays a
pivotal role in student success, particularly in remote learning environments where self-
regulation is essential. This quasi-experimental study explored the impact of two
instructional strategies-self-paced learning and direct instruction-on enhancing
metacognitive skills among 100 college students. Fifty students participated in a self-
paced learning intervention, while the other fifty received direct instruction, both over
an eight-week period. Metacognitive skills, including planning, monitoring, and
evaluating, were assessed before and after the interventions using a standardized
inventory. The findings revealed significant improvements in metacognition for both
groups; however, the self-paced learning group exhibited more substantial gains. A
notable shift was observed in this group, with many students moving from "Low
Metacognition” to "High Metacognition" categories, demonstrating larger effect sizes
across all phases of metacognitive development compared to the direct instruction
group. These results suggest that self-paced learning is particularly effective in
enhancing metacognitive skills, likely due to its emphasis on student autonomy and
self-directed learning. The study contributes valuable insights to the field of educational
strategies, highlighting the potential of self-paced learning in fostering metacognitive
growth, which is essential for academic success in remote learning contexts. The
findings underscore the importance of adopting instructional approaches that not only
impart knowledge but also cultivate students' ability to self-regulate and take ownership
of their learning processes. Future research is encouraged to further explore the nuanced
effects of different instructional methods on metacognition to better inform educational
practices.
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Introduction

The purpose of this study is to investigate the effectiveness of Self-Paced
Learning (SPL) and Direct Instruction Approach (DIA) in enhancing metacognition
among college students engaged in remote learning. Metacognition, defined by Hao
and Xie (2019) as the awareness and regulation of one’s thinking processes, is crucial
in remote education where learners face increased autonomy and limited interaction
with instructors and peers. In such environments, students must develop strong
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metacognitive skills to effectively navigate the complexities of learning without the
constant guidance typical of traditional classrooms.

The transition to remote learning has introduced unprecedented challenges,
particularly in fostering metacognitive abilities among students. The central research
problem addressed in this study is the urgent need to support distance learners in
developing and applying metacognitive strategies to succeed in remote education.
Despite the flexibility and accessibility that remote learning offers, it poses unique
hurdles for learners who may struggle with self-regulation and reflective practices.

Existing research has highlighted the importance of instructional approaches
in developing metacognitive skills. For instance, Brown et al. (2020) demonstrated
significant improvements in metacognition through self-paced learning strategies,
providing a strong foundation for further investigation in remote settings. Conversely,
Smith et al. (2018) found that while direct instruction improved certain academic
outcomes, it had limited impact on metacognitive development. This gap in the
literature underscores the need for alternative instructional approaches that specifically
target metacognitive growth, particularly in remote learning contexts.

This study aims to fill this gap by comparing the effects of SPL and DIA on
metacognition development among remote learners. Through a quasi-experimental
design involving 100 college students, this research will explore how these instructional
strategies influence metacognitive skills across planning, monitoring, and evaluating
phases. By addressing potential criticisms associated with SPL and DIA and
considering alternative explanations for observed outcomes, this study seeks to provide
robust evidence on the effectiveness of these approaches.

The findings of this study will contribute to the growing body of literature
on metacognition and offer valuable insights for educators and policymakers seeking
to enhance remote learning practices. Furthermore, this research will pave the way for
future studies exploring innovative instructional strategies aimed at promoting
metacognitive development in various educational settings.

Research Objectives

This study aimed to enhance the metacognition of distance learners through
Self-Paced Learning and Direct Instruction Approach. Specifically, it sought to answer
the following questions:

1. What was the level of the participants’ metacognition in terms of:

1.1 planning;
1.2 monitoring; and
1.3 evaluating?

2. How did the students in each group compare their metacognition before
and after the intervention?

3. Did the two groups of participants' metacognition increments
significantly differ?

This study enhanced the understanding of how different instructional
strategies-Self-Paced Learning (SPL) and Direct Instruction Approach (DIA)-impact
the metacognitive skills of distance learners. By assessing participants' baseline levels
of metacognition in planning, monitoring, and evaluating, the study identified key areas
where remote learners required additional support. It then examined the effectiveness
of SPL and DIA in improving these skills, comparing metacognitive growth before and
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after the interventions. Finally, by analyzing whether the improvements in
metacognition significantly differed between the two groups, the study provided
valuable insights into the relative efficacy of these approaches. These contributions
informed the design of instructional strategies aimed at more effectively supporting
metacognitive development in remote learning environments.

Research Methodology

The study utilized a quasi-experimental design to evaluate the effectiveness
of Self-Paced Learning (SPL) and Direct Instruction Approach (DIA) on enhancing
metacognition among distance learners. This design was chosen because it allows for
the assessment of interventions within a real educational context without random
assignment, making it suitable for educational settings where randomization may not
be feasible. The quasi-experimental approach enabled the researchers to observe and
compare the effects of the interventions on participants’ metacognitive skills while
maintaining practical relevance.

Participants were selected from PHINMA Education Network's College of
Education, specifically those enrolled in remote and distance learning programs. The
selection criteria included enrollment in the Speech and Stage Arts classes within the
Remote and Distance Learning program, ensuring that participants represented the
target population of distance learners. A total of 100 students were involved, with 50
assigned to the SPL group and 50 to the DIA group.

The research instrument used to measure participants' metacognitive skills
employed a Likert scale format, based on the work of Schraw and Moshman (1994).
This instrument was adapted to capture attitudes and perceptions relevant to the study's
focus. To ensure validity and reliability, the instrument underwent a validation process
and pilot testing, incorporating feedback to refine the tool.

Ethical approval was obtained from the Lourdes College Research and
Ethics Committee (REC), addressing considerations such as participant consent and
data confidentiality. The study adhered to ethical guidelines throughout the research
process.

Data collection spanned eight weeks, with the following timeline: initial
assessments, intervention implementation, and post-intervention evaluations.
Descriptive statistics, including means and standard deviations, summarized
participants' metacognition levels. A T-test for paired samples analyzed the differences
between pre-test and post-test scores within each group, while a T-test for independent
samples compared metacognition increments between SPL and DIA groups. These
statistical methods were selected to address the research questions and assess the
effectiveness of the interventions.

Research Results

The students in the Self-Paced Learning enhanced their metacognition skills
in planning, monitoring, and evaluating from Low Metacognition to High
Metacognition. On the other hand, the students exposed to the Direct Instruction
Approach improved their performance from Low Metacognition to Moderate
Metacognition.
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The pretest and posttest results of students exposed to the Self-Paced
Learning and Direct Instruction Approach differed significantly implying that both
interventions helped enhance the metacognition of the groups.

The mean increments of the two groups' enhanced metacognition did not
differ significantly, which means that self-paced learning is more effective in improving
the students’ metacognition.

Discussion
Problem 1: What is the participants’ level of metacognition in terms of:

1.1 planning;

1.2 monitoring; and

1.3 evaluating?

Table 1 shows the frequency, percentage, and mean distribution of the
metacognitive level (planning) before and after the interventions. The self-paced
learning intervention yielded noteworthy results. The overall mean for metacognition
levels increased from 1.99 in the pretest to 3.54 in the post-test. Examining the
distribution within each category, it is evident that prior to the intervention, the majority
of participants fell into the "Low Metacognition™ range, with 49 out of 50 participants
scoring between 1.51 and 2.50. However, after the intervention, there was a remarkable
shift, with the majority now categorized as having "High Metacognition,” as 29 out of
50 participants scored between 3.51 and 4.50.

Table 1
Frequency, Percentage, and Mean Distribution of the Metacognition Level before and
after the Interventions (Planning)

SELF-PACED LEARNING DIRECT INSTRUCTION

APPROACH

Range Interpretation Pretest Post Test Pretest Post Test

F % F % F % F %

451500 ey High 0 0o 0 0 0 0 0 0
Metacognition

3.51-4.50 High 0 0 20 58 0 0 0 0
Metacognition

251350  Moderate 1 2 21 4 0 0 4 82
Metacognition

151-2.50 Low 49 98 0 0 44 88 9 18
Metacognition

100150 |, VeryLow 0 0o 0 0 6 12 0 0
Metacognition

Total 50 100 50 100 50 100 50 100

Mean 1.99 3.54 1.85 2.80

Low High Low Moderate

Interpretation Metacognition Metacognition Metacognition Metacognition

SD 0.18 0.15 0.31 0.31
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Supporting this finding, a study conducted on metacognition by Johnson et
al.(2019) demonstrated similar results. SPL participants were aware of their
responsibilities beforehand and that they were solely accountable for their study
schedule, learning process, and overall performance in every activity. This made them
rely on their ability to plan out ahead of time which in turn gave this metacognition skill
on planning leaned towards their favor.

Conversely, the direct instruction approach yielded a different pattern.
While there was still an increase in the overall mean from 1.85 in the pretest to 2.80 in
the post-test, the improvement was not as pronounced as that seen with self-paced
learning. In the pretest, most participants were classified as having "Moderate
Metacognition,” with 21 out of 50 falling within this range. However, after the
intervention, the distribution shifted towards the "Low Metacognition” category, with
41 out of 50 participants scoring between 1.51 and 2.50.

Supporting this observation, a study by Smith and colleagues (2018)
corroborates these findings. It was evident that the students under DIA embodied the
ability to plan, but it was yet to be developed further due to their nature that they should
be guided accordingly with the help of more knowledgeable others (MKO) — may it
be in the person of the instructor or the classmates.

The study's findings could best be interpreted as that participants in the self-
paced learning group demonstrated improvements in their planning skills compared to
those in the direct instruction group. This improvement may be attributed to the self-
directed nature of self-paced learning, which empowers students to manage their study
schedules and set goals according to their individual learning needs and preferences as
they are mostly working students or students fending for themselves. This difference in
effectiveness between the two instructional approaches suggested that self-paced
learning offers a more conducive environment for fostering metacognitive skills related
to planning.

Table 2

Frequency, Percentage, and Mean Distribution of the Metacognition Level before and
after the Interventions (Monitoring)

SELF-PACED LEARNING DIRECT INSTRUCTION
APPROACH

Range Interpretation Pretest Post Test Pretest Post Test

F % F % F % F %

451500 ey High 0 0o o0 0 0 0 0 0
Metacognition

3.51-4.50 High 0 0 40 80 0 0 0 0
Metacognition

251350  Moderate 4 8 10 20 0 0o 46 o

Metacognition
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Table 2 (Continued)

SELF-PACED LEARNING DIRECT INSTRUCTION
APPROACH
Range Interpretation Pretest Post Test Pretest Post Test
F % F % F % F %
151-2.50 Low 4% 92 0 0 a1 82 4 8
Metacognition
100-150 |, VeryLow 0 0 0 9 18 0 0
Metacognition
Total 50 100 50 100 50 100 50 100
Mean 2.09 3.70 1.66 2.89
Low High Low Moderate

Interpretation Metacognition  Metacognition Metacognition Metacognition

SD 0.18 0.15 0.17 0.20

Table 2 presents the frequency, percentage, and mean distribution of the
metacognitive - monitoring level before and after the interventions. The results of the
self-paced learning intervention reveal an improvement in participants' metacognition
levels. The overall mean increased from 2.09 in the pretest to 3.70 in the post-test,
indicating an enhancement in metacognition. Examining the distribution within each
category, it is evident that before the intervention, the majority of participants fell into
the "Low Metacognition" range, with 46 out of 50 participants scoring between 1.51
and 2.50. However, after the intervention, there was a remarkable shift, with the
majority now categorized as having "High Metacognition," as 40 out of 50 participants
scored between 3.51 and 4.50.

This finding is supported by a study conducted by Chen and colleagues
(2021) that investigated self-paced learning on metacognitive development in
undergraduate students. Their findings align with the results presented in Table 2, as
the nature of the students under SPL is responsible for monitoring their progress,
learning, and overall experience in Speech and Stage Arts within the timeframe given.
Schedules were very tight, so their ability to stay on track and monitor their progress
depended on their ability to be aware of their progress. Hence, the overall performance
of SPL respondents clearly showed their metacognition skills in monitoring.

Conversely, when analyzing the results of the direct instruction approach, a
different pattern emerges. While there was an increase in the overall mean from 1.66 in
the pretest to 2.89 in the post-test, the improvement was not as pronounced as that seen
with self-paced learning. In the pretest, the majority of participants were classified as
having "Moderate Metacognition," with 46 out of 50 falling within this range. However,
after the intervention, the distribution shifted towards the "Low Metacognition”
category, with 41 out of 50 participants scoring between 1.51 and 2.50.
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Supporting this observation, a study by Lee and Smith (2019) cited the
effectiveness of direct instruction in promoting metacognitive development in
secondary school students. This signified that the respondents under DIA have
embodied the ability to monitor their learning process and progress, however, due to
their innate capability of being an MKO dependent, they were not able to possess this
in an elaborative manner.

Table 3 presents the frequency, percentage, and mean distribution of the
metacognitive evaluation level before and after the intervention. The overall mean for
metacognition levels increased from 1.74 in the pretest to 3.58 in the post-test in SPL,
indicating an enhancement in metacognition. Delving into the distribution within each
category, prior to the intervention, the majority of participants were classified as having
"Low Metacognition,” with 36 out of 50 scoring between 1.51 and 2.50. However,
following the intervention, a remarkable shift occurred, with the majority now
categorized as having "High Metacognition,” as 45 out of 50 participants scored
between 3.51 and 4.50.

Table 3
Frequency, Percentage, and Mean Distribution of the Metacognition Level before and
after the Interventions (Evaluating)

SELF-PACED LEARNING DIRECT INSTRUCTION
APPROACH
Range Interpretation Pretest Post Test Pretest Post Test
F % F % F % F %
451500 . Very High 0 0 0 0 0 0 0 0
Metacognition
351-4.50 High 0 0 45 90 0 0 0 0
Metacognition
251350 . Moderate 0 0o 5 10 0 0 45 90
Metacognition
1.51-2.50 LOW. . 36 72 0 0 42 80 5 10
Metacognition
100-150 | veryLow g, 28 0 0 8 16 0 0
Metacognition
Total 50 100 50 100 50 100 50 100
Mean 1.74 3.58 1.88 2.82
Low High Low Moderate

Interpretation Metacognition  Metacognition Metacognition Metacognition

SD 0.24 0.12 0.29 0.29

Supporting this finding, a longitudinal study conducted by Brown et al.
(2017) metacognition investigated self-paced learning on metacognitive development
in college students. Their findings align closely with the results presented in Table 3
due to the type or nature of the students under SPL. They are working students, house
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help, or fending for themselves, which is why it is very important for them to cope with
the daily struggles both in work and studies. This enabled them to closely evaluate their
choices in order to come up with a better understanding of their circumstances and yield
favorable results. Hence, SPL participants showed their ability to evaluate as a skill in
metacognition.

Conversely, when examining the outcomes of the direct instruction
approach depicted in Table 3, a different trend emerges. While there was an increase in
the overall mean from 1.88 in the pretest to 2.82 in the post-test, the magnitude of
improvement was not as substantial as that observed with self-paced learning. In the
pretest, the majority of participants were classified as having "Low Metacognition,"
with 42 out of 50 falling within this range. However, following the intervention, the
distribution shifted towards the "Moderate Metacognition” category, with 45 out of 50
participants scoring between 2.51 and 3.50.

Supporting this observation, a study by Smith and Jones (2023) examined
the effectiveness of direct instruction in promoting metacognitive development in high
school students. Their findings echo the results presented in Table 3 which showed the
overall ability of the students under DIA to evaluate their learning progress and process.
Since the students under DIA were closely monitored on a daily basis, their progress
may not always call for an intrinsically evaluative opportunity. Hence, they can show
their ability to evaluate their learning but not elaboratively.

Table 4 provided a comprehensive summary of participants’ metacognitive
performance before and after the interventions, comparing self-paced learning with the
direct instruction approach. In the self-paced learning intervention, the overall mean for
metacognition levels increased across all categories. Starting with the planning phase,
the overall mean rose from 1.99 in the pretest to 3.54 in the post-test, indicating a
significant improvement. Prior to the intervention, the majority of participants were
classified as having "Low Metacognition." However, after the intervention, the majority
shifted to "High Metacognition”.

Table 4
Summary Table of the Participants’ Metacognitive Level Performance before and
after the Interventions

SELF-PACED LEARNING DIRECT INSTRUCTION
APPROACH
Metacognition Pretest Post Test Pretest Post Test
M Desc M Desc M Desc M Desc
Planning 1.99 LM 3.54 HM 1.85 LM 2.80 MM
Monitoring 2.09 LM 3.70 HM 1.66 LM 2.89 MM
Evaluating 1.74 LM 3.58 HM 1.88 LM 2.82 MM

OVERALL 1.94 LM 3.61 HM 1.80 LM 2.84 MM
Legend: LM- Low Metacognition MM- Moderate Metacognition HM- High Metacognition
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Conversely, when analyzing the outcomes of the direct instruction approach,
the overall mean also showed improvement but to a lesser extent compared to self-
paced learning. In the planning phase, the overall mean increased from 1.85 in the
pretest to 2.80 in the post-test. While there was a positive shift, the majority of
participants were classified as having "Low Metacognition.” However, after the
intervention, the majority shifted to "Moderate Metacognition”.

As established earlier, across the planning, monitoring, and evaluating
phases, participants in the self-paced learning group consistently demonstrated higher
levels of metacognition with an overall mean of 3.61 compared to those in the direct
instruction group which culminated in moderate metacognition with an overall mean of
2.84.

Participants in the self-paced learning group consistently demonstrated
higher levels of metacognition compared to those in the direct instruction group for
various observable reasons. Firstly, self-paced learning allowed for individualized
learning experiences, wherein participants can progress through materials at their own
pace and revisit concepts as needed. This flexibility fostered a sense of autonomy and
ownership over the learning process, which in turn promoted deeper engagement and
reflection. Additionally, self-paced learning often incorporated interactive and
multimedia resources posted in their Google Classroom, providing diverse
opportunities for learners to engage with content and apply metacognitive strategies
whenever they can. Moreover, self-paced learning platforms frequently offer
immediate feedback mechanisms as they practice answering through Google Forms
immediate feedback is enabled in every form setting, allowing participants to monitor
their progress and adjust their learning strategies accordingly.

In contrast, direct instruction, while valuable for delivering structured
content, limits opportunities for individualized exploration and reflection. Participants
in the direct instruction group have experienced more passive learning experiences,
which contributed to their metacognitive development. Overall, the personalized,
flexible, and interactive nature of self-paced learning likely contributed to the
consistently higher levels of metacognition observed in participants within this group.

2. How do the students in each group compare their metacognition before and
after the intervention?

Hoi: There was no significant difference in the metacognition before and
after the intervention in each group.

Table 5
Test of Difference in the Participants’ Metacognition before and after the
Interventions

SELF-PACED LEARNING DIRECT INSTRUCTION
APPROACH
Metacognition
Post Effect Post Effect
Pretest Test t p Size Pretest Test t Size
Planning 1.99 3.54 50.87** 0.000 .22 1.85 2.80 34.09** 0.000 .20

Monitoring 209 370 4336** 0.000 .26 1.66 2.89 3547** 0.000 .25
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Table 5 (Continued)

SELF-PACED LEARNING DIRECT INSTRUCTION
APPROACH
Metacognition
Post Effect Post Effect
Pretest Test t P Size Pretest Test t Size
17.54*

Evaluating 174 358 46.13** 0.000 .28 1.88 2.82 . 0.000 .38

33.93*
*

OVERALL 1.87 3.60 55.33** 0.000 .22 179 284 0.000 22

**significant at 0.01 level

Table 5 presents the results of the test of difference in participants'
metacognition levels before and after the interventions, comparing self-paced learning
with direct instruction. In the self-paced learning intervention, the overall mean for
metacognition levels increased significantly from 1.87 in the pretest to 3.60 in the post-
test. Delving into the specific phases of metacognitive processes, such as planning,
monitoring, and evaluating, substantial improvements were observed across all
categories. In the planning phase, the mean score increased from 1.99 in the pretest to
3.54 in the post-test, indicating a notable enhancement. Similarly, significant
improvements were observed in the monitoring and evaluating phases, with mean
scores rising from 2.09 to 3.69 and from 1.74 to 3.58, respectively.

Conversely when examining the results of the direct instruction approach
depicted in Table 5, a different trend emerges. While there was an increase in the overall
mean from 1.79 in the pretest to 2.84 in the post-test, the magnitude of improvement
was not as pronounced as that observed with self-paced learning. In each phase of
metacognitive processes, including planning, monitoring, and evaluating, the mean
scores showed some improvement, but the effect sizes were smaller compared to self-
paced learning. In the planning phase, the mean score increased from 1.85 in the pretest
to 2.80 in the post-test. Similarly, improvements were observed in the monitoring and
evaluating phases, with mean scores rising from 1.66 to 2.89 and from 1.88 to 2.82,
respectively. However, the effect sizes indicate that the improvement done by direct
instruction on metacognition may be comparatively smaller.

To dig deeper into the importance and interpretation of the effect size, also
known as Cohen’s d, according to Cohen (1988), it is a standardized measure of effect
size that quantifies the difference between two means in terms of standard deviation
units. The interpretation of Cohen's d typically follows a range where small effect sizes
are considered around 0.2, medium effect sizes around 0.5, and large effect sizes around
0.8. However, interpretations can vary slightly depending on the context and field of
study. In educational research, for example, effect sizes above 0.3 are often considered
practically significant, indicating a noticeable weight of the intervention or treatment.
Therefore, in the context of comparing instructional approaches, effect sizes between
0.2 and 0.5 may suggest meaningful differences in outcomes, while effect sizes above
0.5 indicate more substantial effects warranting attention and consideration in
educational practice and policy.
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For the self-paced learning group, the effect sizes for planning, monitoring,
evaluating, and overall metacognition were 0.22, 0.26, 0.28, and 0.22, respectively.
These effect sizes indicate a small to medium effect, suggesting a meaningful
improvement in metacognitive skills following the intervention. Similarly, for the direct
instruction group, the effect sizes for planning, monitoring, evaluating, and overall
metacognition were 0.20, 0.25, 0.38, and 0.22, respectively. These effect sizes also
suggest a small to medium effect, indicating a notable enhancement in metacognitive
skills after the intervention.

Overall, both instructional approaches demonstrated positive effects on
metacognitive development, with slightly larger effect sizes observed in the evaluating
phase for the direct instruction group compared to the self-paced learning group. This
is due to the explicit guidance or structured feedback on the evaluation process under
DIA, leading to greater improvement in this specific metacognitive skill. Additionally,
the nature of the instructional materials or tasks used in the direct instruction group had
specifically targeted evaluation skills, resulting in more pronounced gains in this area.
Finally, individual differences in learning preferences or cognitive styles among
participants in the direct instruction group may have influenced the effectiveness of the
instructional approach, leading to varied outcomes across different metacognitive
processes.

With the data gathered, the hypothesis (Hol) that there was no significant
difference in metacognition before and after the intervention in each group can be
rejected. In the self-paced learning intervention, there was a notable increase in overall
metacognition levels from a mean of 1.87 in the pretest to 3.60 in the post-test.
Significant improvements were also observed across specific phases of metacognitive
processes, including planning, monitoring, and evaluating, with substantial increases in
mean scores. Conversely, while there was an increase in overall mean metacognition
scores from 1.79 in the pretest to 2.84 in the post-test for the direct instruction approach,
the magnitude of improvement was not as pronounced as with self-paced learning.
Although there were improvements across all phases of metacognitive processes, the
effect sizes suggest that the contribution of direct instruction on metacognition may be
comparatively smaller than that of self-paced learning. Therefore, the evidence from
the study supported rejecting the hypothesis that there was no significant difference in
metacognition before and after the intervention in each group.

3. Do the two groups of participants’ metacognitive increments significantly
differ?

Ho2: There was no significant difference in the students’ metacognitive
increments of the two groups of remote learners.

Table 6 presents the results of the test of the difference in the increments of
participants' metacognition between the self-paced learning and direct instruction
groups. In the self-paced learning group, the overall mean for metacognitive skill
increments was notably higher compared to the direct instruction group. Starting with
the specific phases of metacognitive processes, such as planning, monitoring, and
evaluating, differences were observed across all categories. In the planning phase, the
mean increment in metacognition was 1.55 for the self-paced learning group, whereas
it was 0.95 for the direct instruction group.
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Conversely, when examining the results of the direct instruction group
depicted in Table 6, a different trend emerges. While there was an increase in the overall
mean increment from 1.02 in the planning phase to 1.84 in the evaluation phase, the
mean increments were generally lower compared to the self-paced learning group. It is
visible now that in planning, monitoring, and evaluating, participants in the direct
instruction group showed smaller increments in metacognition compared to the self-
paced learning group.

Table 6
Test of Difference in the Two Groups of Participants’ Metacognitive Increments

SELF-PACED DIRECT
LEARNING INSTRUCTION
Metacognition APPROACH
Effect

M SD M SD t p-value Size
Planning 1.55 22 .95 31 23.01** 0.00 27
Monitoring 1.60 .26 1.23 .25 7.38** 0.00 .25
Evaluating 1.84 .28 .94 .38 13.42** 0.00 .33
OVERALL 1.62 .18 1.02 24 14.25** 0.00 21

**significant at 0.01 level

To further justify the effect size in Table 6, here are the results. For Planning,
the effect size of 0.27 indicates a medium effect, suggesting a meaningful difference
between the self-paced learning and direct instruction groups regarding planning skills.
For Monitoring, the effect size of 0.25 also suggests a medium effect, indicating a
significant difference in monitoring abilities between the two instructional approaches.
For Evaluating, the effect size of 0.33 indicates a medium effect, signifying a
substantial difference in evaluating skills between the self-paced learning and direct
instruction groups. Overall, the effect size of 0.21 suggests a small to medium effect,
indicating a notable difference in metacognitive skills between the two instructional
approaches across all dimensions.

These effect sizes indicate that self-paced learning and direct instruction
have a meaningful contribution to metacognition, with self-paced learning generally
showing slightly larger effects across planning, monitoring, evaluating, and overall
metacognition compared to direct instruction. This slightly larger effect of SPL is due
to the strategy’s nature that allowed students to take control of their learning process,
enabling them to engage in activities that are more aligned with their individual learning
styles and preferences. This autonomy and flexibility resulted in increased motivation
and engagement, leading to more significant gains in metacognitive skills.

Additionally, self-paced learning often encourages active learning strategies
such as reflection, self-assessment, and goal setting, which are integral components of
metacognitive development. These strategies promote deeper levels of understanding
and awareness of one's own learning processes, contributing to larger effect sizes in
metacognitive improvement. Furthermore, the personalized nature of self-paced
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learning allows students to receive immediate feedback and adjust their learning
strategies accordingly, facilitating more effective metacognitive regulation. Overall, the
combination of autonomy, active learning strategies, and personalized feedback in self-
paced learning may contribute to slightly larger effect sizes in metacognitive
improvement compared to direct instruction.

Based on the results presented in Table 6, the null hypothesis stating that
there was no significant difference in the students’ metacognitive increments of the two
groups of remote learners can be rejected. In the self-paced learning group, the overall
mean for metacognitive skill increments was notably higher compared to the direct
instruction group. Significant differences were observed across specific phases of
metacognitive processes, such as planning, monitoring, and evaluating, with the self-
paced learning group showing larger increments. In the planning phase, the mean
increment in metacognition was 1.55 for the self-paced learning group, whereas it was
0.95 for the direct instruction group. Conversely, participants in the direct instruction
group showed smaller increments in metacognition compared to the self-paced learning
group across all phases. Therefore, the evidence from the study supported rejecting the
null hypothesis, indicating a significant difference in the metacognitive increments of
the two groups of remote learners implying that SPL is more effective in improving the
metacognition of the students.

Recommendations

Based on the study's findings on enhancing metacognition among distance
learners through Self-Paced Learning (SPL) and the Direct Instruction Approach
(DIA), several recommendations are proposed to benefit stakeholders in the educational
landscape:

1. For remote distance students, it is crucial to embrace the potential of SPL
to enhance their performance in remote learning environments. Students should
actively engage in SPL techniques by setting personalized learning goals, conducting
self-assessments, and participating in reflection activities. This approach leverages their
autonomy and improves metacognitive skills. However, challenges such as maintaining
self-discipline and motivation may arise. To address these issues, students can utilize
digital tools for time management, form virtual study groups for peer support, and
schedule regular check-ins with instructors or mentors for guidance and
encouragement.

2. For PHINMA Education Network, integrating SPL and DIA into teaching
methodologies can significantly enhance the metacognitive development of students.
This can be achieved by training educators on these strategies and providing resources
for their implementation. Incorporating SPL elements, such as adaptive learning
platforms and personalized feedback, alongside DIA techniques, like structured
instructional sessions and direct feedback, will be beneficial. Challenges related to
resource allocation and training may occur. To mitigate these, the institution can initiate
pilot programs to refine the integration process, gather feedback, and invest in
professional development and support systems for educators.

3. Future researchers should continue to explore and refine interventions
aimed at improving metacognition across diverse educational contexts. Investigating
how SPL and DIA can be adapted to various subjects and educational levels will
provide a more comprehensive understanding of their impact. Researchers might face
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limitations such as variability in settings and participant backgrounds. Using mixed
methods and longitudinal designs can help address these challenges, while
collaboration with educational institutions can ensure practical relevance and enhance
research designs.
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